Dental avulsion is one of the dental traumatic injuries commonly affecting children aged between 6 and 12 years. One of the major limitations in obtaining a successful outcome while treating dental avulsions is the lack of knowledge on its first aid management among parents. The present study aims to assess the knowledge and attitude of parents in Imphal toward the emergency management of avulsed permanent tooth using a self-reported questionnaire method.
INTRODUCTION
One of the major problems encountered by the dentist in the day-to-day practice is traumatic injuries to teeth and their supporting structures during childhood. [1] Children usually encounter many minor accidents during their play activities, which can result in complete avulsion of teeth. Dental avulsion is the total displacement of tooth out of socket characterized by severed periodontal ligament with or without the involvement of fractured alveolar bone. Tooth avulsion occurs infrequently with multiple teeth and usually involves a single tooth. It is one of the most commonly occurring injuries of the permanent dentition in 8-12-year-old children [2, 3] with the permanent central incisors being commonly affected. The lower jaw is reported to be seldom affected. [4, 5] The impenetrable system implicated in tooth avulsion is strongly associated with the incomplete formation of the roots and the lack of resiliency of the periodontal ligament seen at those ages as reported by Andreasen et al. [3] and Oliveira et al. [6] Reports in the literature revealed that the mean prevalence of dental and oral injuries was observed between 14% and 27%, [7, 8] and of all dentoalveolar injuries, dental avulsion occurs at an incidence rate of 0.5%-3% in permanent dentition. [2, 9, 10] Other epidemiological studies reported that the prevalence of dental avulsion is three times higher in boys than in girls, [2, 3] the explanation being boys participating more in games and sports of more aggressive nature. Studies have also shown findings that tooth avulsion adversely affected the quality of life in children. [11, 12] It has been reported to impact on the esthetic, functional, and psychological consequences, both for the growing child and the parents. [9, 13] The permanent anterior teeth play a major role in esthetics, and dental avulsion can hugely disrupt the esthetic harmony in children thereby lowering their self-esteem. [14, 15] Various treatment modalities have been presented over the past decades for management of dental avulsions which includes prosthetic replacement of the avulsed tooth, functional appliances, minor orthodontic movements, and immediate reimplantation of the avulsed tooth followed by endodontic treatment. However, immediate reimplantation of the avulsed teeth is considered to be the ideal treatment of choice as it has more psychological benefits than other means of management. [15, 16] The viability of the periodontal ligament on the root surface before reimplantation is the single most important factor in determining the prognosis. [17] Therefore, preventing dehydration of the root surface during transportation to the dentists using transport medium is critical. Studies have suggested that transportations can be done by placing the avulsed teeth in the buccal vestibule in contact with saliva, [18] or placing the tooth in saline, [19] milk, [20] or wrapped in plastic wrap. [21] If guardians have adequate knowledge of how to handle and replant an avulsed tooth, it would result in a favorable outcome. Hence, the final prognosis depends entirely on the knowledge of this procedure by the parents [17] as delayed reimplantation, and unphysiological storage has been reported with a low survival rate of reimplanted tooth. [22] Due to lack of awareness among related adults, high percentage of children with dental trauma present late for treatment. Moreover, 41% of dental injuries occur at home [23] where professional assistance is not readily acquirable. It is important that parents should have adequate knowledge on the emergency management of avulsed permanent tooth as they play a major role in appropriate decision-making and successful outcome of the treatment. [24, 25] Several studies have reported that the population as a whole, including professionals, have little knowledge on the emergency management of dentoalveolar injuries. [9, 3, [26] [27] [28] [29] No previous study is available in the literature regarding the awareness and attitude toward the emergency first aid management of dental avulsion among parents in the state of Manipur despite the magnitude of this problem. The present study aims to assess parental knowledge and attitudes regarding the avulsed permanent tooth and their emergency management in Imphal, the capital city of Manipur.
MATERIALS AND METHODS
We performed a cross-sectional self-administered questionnaire survey on the parents of 6-12-year-old pupils in 2 randomly selected private schools at Imphal, a city with a population of 967,344 as reported in the 2011 census. [30] The duration of the study was 3 months (September-November 2016).
We used a pretested 14-stemmed closed-ended questionnaire by Raphael and Gregory [28] which was modified earlier and used by Loo et al. in their study in Chennai. [31] The questionnaire comprised of two parts: the first part contained the general demographic data and the second part includes closed questions on knowledge, attitude, and previous experience in the first aid management of avulsed permanent tooth. Each question was provided with options which contain both correct and incorrect answers. Participants were given instructions to mark the option which they felt as the most appropriate answer. The questionnaire was distributed both in English and regional Manipuri language. The questionnaire was pilot tested (n = 20) on parents of one of the schools. Feedbacks were obtained from participants on any difficulty faced by them in the interpretation of questions, and responses were checked. For better understanding, we included an explanation page in English and regional Manipuri language on what is dental avulsion on the first page of the questionnaire. 
Sampling procedure
We required a sample size of 597 parents for the study which was calculated for a power of 80% and 5% alpha error, based on a previous study. [32] Since our study was a self-administered questionnaire study with limitations of low response rate, we aimed at recruiting extra 50% more, which gives the representative sample of 896 individuals. The representative samples of 896 parents were recruited from 2 randomly selected private schools located in two major districts of Imphal city (Imphal West and Imphal East). Official permission was obtained from the authorities of the schools (Director/Principals) after explaining the nature and objectives of the study before the commencement of the study. Participation in the study was solicited through leaflets which included the rationale of the study, declaration of obscurity, and confidentiality of the answers. The questionnaires were completed at home, and it was returned to the research team through their children. Voluntary participation was emphasized, and no incentives were awarded.
We included first to sixth standard students (6-12 years of age falls under these standards). Selection of students was done using simple random sampling method. The teachers in charge distributed the questionnaire in sealed envelope which the students handed to their parents. Each teacher monitored and kept track of each questionnaire, and within a maximum of periods of 2 weeks after administration, the completed questionnaires were collected.
From 896 administered questionnaires, 777 parents agreed to participate in the study, giving a response rate of 86.7%.
Leaflets containing information on the first aid emergency management of avulsed young permanent teeth were distributed to all the respondents, and posters were given to the school authorities. Articles were also published in local newspapers.
Statistical analysis
The data obtained from 777 questionnaires were tabulated, and statistical analysis was performed using SPSS software version 17 (IBM Corp., Armont, NY, USA). Chi-square test was used to analyze the associations between the results and the gender, educational qualifications, and geographical locations.
RESULTS

Sample characteristics
The study population included 777 parents of children aged 6-12 years of age who were recruited from 2 private schools in Imphal to assess the knowledge and attitude of emergency management of avulsed permanent teeth. Of the 777 parents, 477 (61.4%) were male and 300 (38.6%) were female respondents as shown in Table 1 . Majority of the respondents had attained above higher secondary educational status, i.e., 495 (63.7%), and only 69 (8.9%) respondents had attained elementary school. A total of 447 (57.5%) were from the urban area, and 330 (42.5%) were from rural area.
Distribution of responses for the whole sample Table 2 depicts the distribution of responses for the whole sample. For the question on "possibility of replantation," 59.8% answered "yes" while 40.2% of the respondents felt that it is not possible to reimplant an avulsed permanent teeth. Only a fraction of the respondents, i.e., 11.8% gave a positive response on attempting "self-replantation," while the majority of them, i.e., 60.2% would replant the teeth during the later dental visit. Questions pertaining on cleaning medium majority of the respondents have selected water -54.4% and saltwater -37.4% as the most suitable option. However, one positive finding was that only 0.4% of the respondents felt that they will not clean the tooth before replantation. Regarding the question on transport medium, 32.9% felt that disinfecting solution is the most appropriate transport medium while only 4.1% and 9.7% felt that the child's mouth and milk, respectively, are the most suitable transport medium for avulsed permanent teeth. Out of the total 777 respondents, only 23.9% had received previous knowledge in the first aid management of avulsed permanent teeth with "media" (39.8%) being the main source of information.
As per the present study questions about the attitude of parents toward the emergency management of dental avulsion, a huge number of respondents, i.e., 80.6% felt that it is important to save an avulsed tooth. Again, the majority of the parents, i.e., 96.1% have shown a positive attitude toward receiving information on the emergency management of avulsed permanent teeth. Higher fractions of parents, i.e., 87.9% answered that the first place of contact they would seek out for medical assistance would be the dentists. Around 266 (34.2%) respondents reported with the previous history of dental luxative trauma, of which 71 (26.7%) reported having suffered from dental avulsion. About 33.8% of the respondents with previous avulsion experience revealed that they did not look for the tooth after the injury. However, almost all of respondents, i.e., 94.4% reported having taken their children to the dentist after suffering from a dental luxative injury.
Distribution of responses based on demographic variables
When the knowledge variables were associated with the gender of the respondents, it showed that males -68 (14.6%) have higher preference on "immediate reimplantation" than females -35 (7.5%), which was found to be statistically significant (P < 0.05) as shown in Table 3 . The response on previous injury experiences [ Table 3 ] revealed that the previous avulsion episode was found to be statistically significant between the genders. Significant association was noticed between the educational status of the respondents and the question on the source of information as seen in Table 4 . The urban parents, i.e., 435 (56.0%) showed higher interest in acquiring more knowledge on the emergency management of avulsed permanent teeth than the rural parents, i.e., 312 (40.2%) which showed statistically significant association [ Table 5 ].
DISCUSSION
The cross-sectional study was carried out with the aim to assess the knowledge and attitude of parents regarding the emergency management of avulsed permanent teeth in Imphal. Several studies reported in the literature have assessed the knowledge and attitude of parents on emergency management of avulsed teeth. [1, 6, 26, 28, 29] However, to the best of our knowledge, there is no literature which has reported the study in the northeastern state Imphal, the capital city of Manipur. We have used a simple, direct closed-ended questionnaire. Dental avulsion can have major impact on the child's esthetic and functional aspects. [33] [34] [35] [36] The explanation for dislocation of the teeth from its alveolus at younger children may be due to the incomplete radicular formation of central incisors and the lack of resiliency of the periodontal ligament. [3, 6, 33] One major requirement for replantation is keeping the periodontal cells viable that allows healing and a possible pulp revascularization which in turn relies on immediate replantation of the avulsed teeth. [24, 33, 37] Low fractions of the respondent (11.8%) in our study revealed that they would attempt self-replantation, and only 22.2% of the respondents answered on immediate reimplantation while the majority (60.2%) of the respondents agreed on reimplantation during a later visit. This may be due to possible fear of any negative outcome after self-reimplantation, lack of awareness on reimplantation procedure, and fear from the bleeding that may have avoided the respondents to do the needful as reported in other studies with similar findings. [14, 15, [26] [27] [28] One primary requirement before reimplantation is to clean the soiled avulsed tooth so as to retain the tooth in a storage medium. [24, 33] To questions pertaining on cleaning media, the present study revealed that plain water (54.4%) was the best cleaning media while only a small fraction (7.7%) of the respondents stated that they would use milk as the cleaning media which is similar to the finding of a study conducted in Chennai. [31] This may be because a layperson would think of water as the first option that would come in mind for cleaning. The best transport media for the avulsed tooth is the child's mouth preferably the child's tooth alveolus. However, when self-reimplantation is not feasible, other best storage media for pulpal and periodontal healing would be milk, sterile saline solution, and saliva. Our study revealed that majority of the respondents chose disinfecting solution as the most appropriate transport medium (32.9%) followed by saline (23.7%) and dry transport (21.1%), while only 4.1% and 9.7% felt that the child's mouth and milk, respectively, are the most suitable transport medium. The current findings were in accordance with studies by Murali et al. [38] and Loo et al. [31] where the majority of parents reported inappropriate storage media. This reflects that with the use of inappropriate transport media, there is a higher probability of failure rate in saving the avulsed tooth even though higher fractions (59.8%) of the respondents felt that reimplantation of avulsed tooth is possible. Inquiry on previously received information about emergency management of avulsed tooth revealed that a higher percentage of respondents (76.1%) had given a negative response. Respondents with a higher level of education reported to have previously received more information, and the source of information was found to be statistically significant (P < 0.05). More than two-third of the respondents, i.e., 626 (80.6%) revealed that it is necessary to save an avulsed tooth despite the fact that nearly half of the respondents had a negative response (40.2%) to the possibility of reimplantation, which is similar to finding by Loo et al. [31] Another finding in accordance with Loo et al. [31] and opposing to study by Shashikiran et al. [15] and Qazi and Nasir [39] is that a higher fraction, i.e., 683 (87.9%) of our respondents revealed that they would seek assistance from dentists, and very few from doctor -28 (3.6%) and hospital -66 (8.5%). No statistically significant differences were observed between the attitude section with the gender and educational qualification of the respondents. However, statistical significance (P < 0.05) was seen between the geographical location and the attitude of interest in receiving more information about emergency management of dental avulsion. Almost two-third of the respondents, i.e., 746 (96.1%) showed positive response in receiving more information on knowledge for first aid emergency management of dental avulsion. Only a small fraction (2.4%) of respondents from above higher secondary education have shown a negative response which is in accordance with findings from a study conducted in Chennai. [31] Of the total 777 parents, 266 (34.2%) respondents reported with a history of previous luxative injury. From these 266 respondents, dental avulsion was observed in 71 (26.7%) children of the respondents. This finding is higher than other recent studies conducted in Chennai, [31] Tamil Nadu, [40] and South India. [2] None of the respondents with the previous history of dental avulsion revealed that they would take the tooth in moist conditions even though 66.2% of the respondents would take the tooth to the dentist immediately. This finding creates an alarming situation as dry transport of the avulsed tooth may impede the prognosis of the replantation procedure. Around 33.8% of the respondents revealed that they would not look for the avulsed tooth. Retrieval of the avulsed tooth is one of the most crucial factors for accomplishing reimplantation procedure. Reimplantation procedure not only carries more psychological benefits on the growing child than any other treatment modalities [15, 16] but it also avoids the brunt of bearing financial impacts on the parents. [15, 25, 26] Recommendations The present study was a self-administered questionnaire survey with the requirement of higher literacy rate among respondents; none of our respondents were nonliterate. Therefore, the present study cannot be extrapolated to the general population. Implementation of scoring system was not done for the present study which could have facilitated the comparison of the level of awareness.
CONCLUSION
Within the limitations of the present study, it can be concluded that there is a small degree of awareness on the knowledge of emergency management of avulsed permanent teeth in Imphal. There is a need to train the healthcare professionals to use appropriate communication strategies that can help reduce fear among parents on carrying out self-replantation procedures. There is also a requirement to emphasize the schools to recognize the substance on attaining training on dental accidents as usually nonprofessional people are present at the site of the accident, and their knowledge can allow them to take a quick decision before the primary professional dental care.
